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COMMUNICATION SYSTEM, TRANSMITTER, RECEIVER, AND 
METHOD UTILIZING A DATA STORAGE DESCRIPTOR 

BACKGROUND OF THE INVENTION 
Field Of The Invention 

[0001] The invention relates to a communication system between a 
transmitter and a receiver, which the transmitter tranomito 
5 transmitting digital data and data descriptors to the receiver via 
a communication channel . 

[0002] The invention has numerous applications in 

communication systems for multimedia data in which a point-to-point 
architecture is implemented, or more generally a client/server 
10 architecture. 

Description Of The Related Art 

[0003] The PCT document publiohcd under no. International Patent 
Application No. WO 98/03 016 describes a method and a system for 

15 sending digital data from a transmitter to a receiver over a 

unidirectional communication channel. The receiver receives the 
digital data which are collected and locally stored on the basis of 
criteria reflecting a user profile, such that the data thus stored 
can subsequently be used by the user at the receiver end. 

20 [0004] The storage method for the data sent by the transmitter 
as used in the prior-art document has a certain number of 
limitations . 
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[0005] First of all, the selection of the data stored at the 
receiver end renders necessary the use of a user profile at the 
receiver end which permits of retaining only those data which 
correspond to the various criteria contained in said profile. If 
5 the receiver is used by different users, it is necessary a priori 
to have available as many profiles as there are users, which^ on 
the one handj_ means that sufficient memory space must be available 
for storing the profiles, andj_ on the other hand^ requires means 
for readily changing over to another user profile. This selection 
10 method, which is not very flexible in use, accordingly implies the 
use of expensive means. 

[0006] Secondly, the use of a user profile for selecting the 
data has limitations. In fact, a user profile never contains a full 
representation of the preferences of a user butj_ instead^ contains 

15 general preferences, so that it is not improbable that certain data 
received at the receiver end and corresponding to preferences of 
the user are not selected for storage, because they have not been 
included in the user profile. In that case^ a data not stored 
locally but of interest to the user, such that he/she wants to 

20 consult it, will have to be sent by the transmitter, which involves 
a risk of saturating the communication channel and of not having 
the data immediately available. 

SUMMARY OF THE INVENTION 
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[0007] The invention has for its object to counteract these 
limitations to a high degree by proposing a communication system, a 
receiver, as well as a method^ which have the object of associating 
descriptors with data sent by the transmitter so as to identify^ at 
5 the receiver end in a manner more reliable and less expensive than 
that described in the prior-art documents those data which are to 
be stocked stored and which are capable of a multiple use. 
[0008] This invention may advantageously be used if data to be 
sent by the transmitter correspond to data of text type, audio type 
10 (e.g.j_ encoded according to the MPEG-2 or MPE3 audio standards), or 
video type (e.g.^ encoded according to the MPEG-2, MPEG-4 or H.263 
video standards) . 

[0009] To achieve this object, the present invention is 
characterized in that the transmitter comprises: 
15 [0010] - analysis means for analyzing digital data so as to 
identify data referred to as multiple-use data which can be used 
several times at the receiver end, and data referred to as single- 
use data which can be used only once upon reception at the receiver 
end, 

20 [0011] - creation means for creating data descriptors for 
describing each multiple-use data previously identified, said 
descriptors comprising a set of characterizing fields, and 
[0012] - insertion means for inserting the data descriptors in 
the set of multiple-use data, each multiple-use data being then 

25 associated with a data descriptor. 
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[0013] The invention is also characterized in that the receiver 
comprises : 

[0014] - analysis means for analyzing received data so as to 
detect the presence of descriptors of multiple-use data and thus to 
5 identify multiple-use data and single-use data, 

[0015] - storage means for storing detected multiple-use data 
and their associated descriptors previously received, 

[0016] - composition means for composing the contents of an 
application on the basis of single-use data and multiple-use data 
10 previously stored, a same data which has a multiple use in the 
composition of said contents being then directly recovered upon 
each use from said storage means by recovery means. 

[0017] Such a communication system, in contrast to the system 
described in the prior-art document, in which the selection of the 
15 data capable of a multiple use is made at the receiver level, 
provides an identification of the multiple-use data at the 
transmitter end by means of data descriptors inserted into the data 
flow sent by the transmitter to the receiver. The data flow 
received at the receiver end is then analyzed so as to detect the 
20 presence of data descriptors which indicate the presence of 

multiple-use data. Whenever such a descriptor is detected, it is 
locally stored at the receiver end together with the data to which 
it relates. The multiple-use data thus stored may be used from that 
moment on not only immediately following their reception at the 
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receiver end, but also later without the necessity of requesting 
for them to be sent from the transmitter. 

[0018] According to a further characteristic of the invention, 
the descriptors and the corresponding data, both stored locally, 
5 are permanently made available so as to take into account not only 
the current processing capacities of the receiver but also various 
temporal parameters characteristic of each stored multiple-use 
data. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] These as well as other, more detailed aspects of the 
invention will be clarified further in the following description 
with reference to the annexed drawings, all by way of example to 
which the invention is not limited, wherein: 

15 [0020] Fig. 1 is a block diagram of an example of a 

communication system comprising a transmitter and a receiver 
according to the invent ion-rj_ 

[0021] Fig. 2 shows the structure of the descriptors of the data 
according to the invent ion-j_ 
20 [0022] Fig. 3 shows the structure of a first data descriptor 
according to the invention by way of example— j_ 

[0023] Fig. 4 shows the structure of a second data descriptor 
according to the invention by way of example— j_ 

[0024] Fig. 5 shows the structure of a third data descriptor 
25 according to the invention by way of example-j_ 
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[0025] Fig. 6 is a diagram showing the operation of a receiver 
according to the invention in detail— j_and 

[0026] Fig. 7 shows a communication system according to the 
invention between a server and a number of terminals. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0027] Fig. 1 represents a communication system according to the 
invention comprising a transmitter 101 and a receiver 102 which are 
in communication via a communication channel 103 . 
10 The transmitter comprises-*- 

a data source 104 which generates various data such as 

data of the audio, video, text, or image type— 

j_ analysis means 105 for analyzing each of the data 104 

and classifying them into two categories, on the one handj_ the 

15 multiple-use data 106 capable of a multiple utilization at the 

receiver end 102, and^_ on the other handj_ the single-use data 107 
which will basically be used once only at the receiver end. 
Multiple-use data are detected, for example-, after an a priory a 
priori selection depending on the type of said multiple-use data, 

20 or other identification parameters. This classification may be 
implemented, for example, by anticipating the requests of a user 
present at the receiver end 102. For example, if the data 104 
relate to video trailers of TV programs, it is highly probable that 
these data will be used several times at the receiver end, for 

25 which reason they are classified as data 106. On the other hand, if 
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the data 104 relate to a very specific content which is not likely 
to be used several times at the receiver end, they will be 
classified among the data 107. 

[0028] — The transmitter 101 further comprises creation means 
5 108 for creating data descriptors for multiple-use data. The 

functional block creation means 108 creates a data descriptor with 
multiple fields 109 for each of the multiple-use data 106, each 
field being characteristic of the data under consideration. The 
descriptor acts not only as an identifier for the multiple-use 

10 data, but also characterizes them, especially with a view to 
facilitating their handling and control at the receiver end. 
[0029] — ^Insertion means 110 is included in the transmitter 101 
for inserting each descriptor 109 in the data flow 106. Each 
multiple-use data 106 is thus associated with its descriptor 109, 

15 for example^ through concatenation of the data 106 with the data 
109. The new data flux 111 thus generated at the output of the 
insertion means 110 is accordingly formed by a sequence of 
multiple-use data/descriptor data twins. 

[0030] — aA multiplexing unit 112 for multiplexes the data 111 
20 and 107 , which arc multiplexed so as to deliver the data flow 113, 
which then comprises a succession of single-use data and data twins 
of descriptors and multiple-use data. This multiplexing may be, for 
example, compliant with the MPEG-2 Transport Stream standard. 

a __A transport layer 114 for intcrf acinq interf aces the 

25 transmitter with the communication channel 103 and #ea? 
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dolivcring delivers a data flow 115 sent to the receiver 102 via the 
communication channel 103 on the basis of the multiplexed data 113. 
[0031] The receiver 102 comprises-s- 

a transport layer 116 which rcccivco for receiving the 

5 data flow 115 and for generates generating the data flow 117, 

and analysis means 118 for detecting the multiple-use 

data 119 and the single-use data 120 in the data flow 117. For this 
purpose, the data descriptors 109^ which were strung together with 
the multiple-use data at the transmitter end^_ are detect ed-r — , i.e., 

10 if such a descriptor present in the data flow 117 is effectively 
detected by the analysis means 118, this will reveal the presence 
of a multiple-use data to which it is attached. If no data 
descriptor is detected, all data contained in the data flow 117 are 
classified as single-use data. 

15 [0032] — &S tor age means 121 is included in the receiver for 
storing multiple-use data and their associated descriptors. For 
example, the data descriptor /multiple-use data twins may be stored 
on a disc or in a memory. It may also be envisaged to store 
separately multiple-use data on a first storage means, and the 

20 corresponding data descriptors on a second storage means. 

The receiver also includes composition means 122 for 

composing a content for an application on the basis of stored 
multiple-use data 119 and single-use data 120. For example, the 
composition means may correspond to a navigator for multimedia data 

25 by means of which a user has a possibility of interacting via the 
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access 123 so as to modify the contents of the application and to 
call up specific data in which he or she has an interest. A search 
is carried out via the access 124 among all the multiple-use data 
previously stored for each request 123 indicating a user's wish to 
5 consult a particular data, so as to verify whether this particular 
data has not yet been previously stored. If it appears that this 
data has been previously stored, it is sent directly to the 
composition unit 122 via the path 125 for taking part in the 
composition of a novel content without the necessity of having it 

10 sent from the transmitter. If this particular data is not present 
among the data stored in storage means 121_^_ and the communication 
channel 103 comprises a return path 128 between the receiver 102 
and the transmitter 101, a request 126 will bc is sent via the 
transport layer 116 to the transmitter, thon this time v ia said 

15 return path 128 towards the transmitter 101, the latter then 

sending to the receiver the missing data via the path 115 so that 
this data can be used in the composition of the content. If the 
particular data is not present among the data stored i n storage 
means 121 and the communication channel 103 does not comprise a 

20 return path 128, the user's demand cannot be satisfied. Whenever a 
new content relating to single-use data is created, these are used 
directly upon their detection in the data flow 117, and no storage 
space is reserved for them, in contrast to the multiple-use data, 
which are immediately stored in storage means 121 and then used in 

25 the composition of the content. Since the multiple-use data are 
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. systematically stored, they are readily available from then on at 
any moment if the composition unit 122 needs them for the creation 
of a new content. This renders it possible not only to refrain from 
demanding data from the transmitter 101, which could overburden the 
5 communication channel 103, but also to improve the availability of 
the data at the level of the receiver by giving the latter a high 
degree of operational autonomy. To avoid the storage of multiple- 
use data which are not useful and take up space, the invention 
provides means for making these data apparent, which means will be 

10 explained with reference to Fig. 3. 

[0033] — Finally, the receiver 102 includes v isualization means 
127 for making a content of multimedia data visible, such as a 
video screen which enables a user to see and interact with a 
content composed by the navigator 122. 

15 [0034] Fig. 2 shows the structure of the data descriptors 

according to the invention. These descriptors, as was noted above, 
are inserted at the transmitter level for each so-called multiple- 
use data which may be used several times at the receiver end. These 
descriptors serve^ on the one hand^_ to identify the multiple-use 

20 data received by the receiver so that it will store them locally, 
andj_ on the other handj_ to inform the receiver of the 
characteristics of these multiple-use data by means of various 
fields so that the receiver can carry out operations for making the 
stored multiple-use data visible. 
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[0035] The structure of the data descriptor according to the 
invention, given by way of example here, comprises five fields: 
[0036] — the field 21 corresponds to an identifier, for example 
a digital one, which renders it possible to differentiate the 
5 descriptors from one another and thus to avoid any confusion-^ 

[0037] — the field 22 gives information on the type of data to 
which the descriptor belongs. For example, the field may indicate 
to the receiver that data of the audio, video, or image type are 
concerned. If the receiver is not capable of processing a certain 

10 type of information, for example if the video format cannot be 
decoded owing to the absence of suitable processing means, this 
information provided by the field 22 will prove useful because the 
corresponding data will not be stored so as not to occupy storage 
space of the receiver unnecessarily— j_ 

15 [0038] — the field 23 is a time value given in relation to a 

time reference such as a local clock situated at the receiver end. 
This value is a starting time indicating to the receiver from what 
moment the data to which the descriptor is attached can be used. 
Let us assume that multiple-use data corresponding, for example, to 

20 trailers of video films programmed for an entire week have been 

stored on the receiver, and a user can consult these data by means 
of an electronic program guide (EPG) . If the EPG can only present 
the video data of the present day, for example because of equipment 
limitations, only those video data will be made active and 

25 accordingly capable of consultation whose associated descriptor 
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fields 23 have a date corresponding to the current date. If this is 
not the case, the data for which the field 23 of the associated 
descriptor is a date corresponding to subsequent days will not be 
made active. In concrete terms, a video data will be rendered 
5 active in that it is decoded in such a manner that it is quickly 
accessible and usable whenever the user wants to consult it— j_ 
[0039] — the field 24 is a time value given in relation to a 
time reference such as a local clock situated at the receiver end. 
This value is an end date indicating to the receiver from what 

10 moment the data to which the descriptor is attached will no longer 
have to be stored by the receiver. Taking the example of the 
multiple-use data corresponding to film trailers again, the field 
24 of each descriptor will correspond to the end date of the film 
to which it is attached. In other words, the field 24 corresponds 

15 to the end date of the validity of the data to which it is 
attached —; and 

[0040] — tho field 25 is a time value corresponding to the 
maximum duration for storage of the data on the receiver. This 
field renders possible a data management in a time different to 

20 that controlled by the fields 23 and 24. This field 25 applies more 
particularly to multiple-use data which do not have an absolute 
time reference. Starting from the moment the multiple-use data is 
received at the receiver, the storage duration is calculated and 
compared with that of the field 25 so as to comply with the maximum 

25 duration of storage. 
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[0041] Figs. 3, 4, and 5 give examples of descriptors according 
to the invention for which the various fields have been completed. 
[0042] Fig. 3 shows the structure of a descriptor relating to an 
audio- type data. This descriptor^ according to the invention^ is 
5 identified by the digit 8 and relates to a data valid up to the 
date 3600, which absolute date is expressed in the time unit 
current for the receiver and in relation to a time reference of 
this same receiver. 

[0043] Fig. 4 shows the structure of a descriptor relating to a 
10 video- type data. This descriptor^ according to the invention^ is 
identified by the digit 9 and relates to a data valid between the 
dates 3600 and 10,800, which these absolute dates aro being 
expressed in the time unit current for the receiver and in relation 
to a time reference of this same receiver. 
15 [0044] Fig. 5 shows the structure of a descriptor relating to an 
image- type data. This descriptor ^_ according to the invention^ is 
identified by the number 10 and relates to a data valid for a 
duration of 86,400, starting from its reception by the receiver, 
which this absolute time 4rB — being expressed in the time unit 
20 current for the receiver and in relation to a time reference of 
this same receiver. 

[0045] Fig. 6 is a diagram representing the operation of a 
receiver according to the invention as described with reference to 
Fig. 1 in detail. This diagram relates more particularly to the 
25 system for making available the multiple-use data and their 
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associated descriptors stored locally for subsequent use. As was 
noted above, the data accompanied by a data descriptor whose 
structure is similar to that of Fig. lj_ are added to the data 
referred to as multiple-use data which can be used several times by 
5 a user at the receiver end. These multiple-use data 119 are locally 
stored in the receiver in a storage unit 121, andj_ similarly^ their 
associated descriptors 602 are stored in the storage unit 601. 
[0046] Immediately after their initial storage in the unit 601j_ 
the descriptors are analyzed by way of their various fields so as 

10 to verify that the data to which they belong are compatible with 
the capacities 603 of the receiver and that these data can be 
effectively used at the receiver end. For example, capacities 603 
of the receiver may be stored locally in a storage means on said 
receptor. For this purpose, the means 604 for making the data 

15 available chock and vorif y checks and verifies the compatibility of 
the fields 22 of each descriptor with the capacities 603 of the 
receiver. For example, if the receiver cannot process video- type 
data, the data 119 and their associated descriptor 602 of the video 
type will not be stored, or will be temporally stored and 

20 immediately erased from the units 601 and 121. 

[0047] After the compatibility of the multiple-use data with the 
processing capacity of the receiver has been verified, the data 119 
are periodically updated by the means 604. This updating has for 
its object in particular to erase the data 119 which are judged to 

25 be useless, or to render them active so that they can be quickly 
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available and readily usable for the creation, for example, of a 
multimedia content. For this purpose, the time fields 23, 24, and 
25 of the descriptors 602 are periodically compared with a local 
clock 605 belonging to the receiver for ensuring that the validity 
5 end date corresponding to the field 24 has not been reached, or 
that the validity duration corresponding to the fields 25 has not 
elapsed, which^ in the opposite casej, would have the result that 
the corresponding descriptors and their attached data are erased. 
Similarly, the validity start date corresponding to the field 23 is 

10 periodically compared with the clock 605 so as to prepare the data 
which are about to be used. For this purpose, a preparation means 
device 606 aaee — is p rovided for enabling a preparation of the stored 
data 119, which the p reparation mcano arc device being controlled 
by decision commands 607 generated following a comparison between 

15 the field 23 and the clock 605. For example, if a multiple-use data 
119 corresponds to a compressed video which can be consulted 
starting from a moment of validity tl, a preparation command 607 
will be generated some time before this moment tl such that this 
video data can be decompressed by the preparation device 606, 

20 whereupon the decompressed video will replace the compressed video 
in the storage unit 121. If a user interacting via the request 123 
with the contents of the application created at the composition 
unit level 122 wishes to consult a particular data, and if this 
data is recognized as being a data already stored locally, the 

25 command 124 is given to deliver this data over the path 125 to the 
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contents composition unit 122. If this is a video-type data, it is 
thus interesting that it should be quickly available, i.e.j_ 
decompressed. 

[0048] If a user wishes to consult a particular data, all means 
5 may be activated for determining whether this data corresponds to a 
locally stored data or not. It iSj_ in factj_ possible that a user 
requires access to a multiple-use data erased from the storage 
units 601 and 121. Generally speaking, it will suffice to search in 
the set of descriptors 602 whether a descriptor identical to that 

10 of the desired data exists. If this is the case, the data is 

extracted from the storage unit, if it is not, the user request is 
not honored. For example, comparison means may be used to compare 
the descriptor of a particular data with the overall set of data 
descriptors previously stored on the receiver, for deducing whether 

15 said particular can be retrieved. 

[0049] This Fig. 6 only shows the processing of multiple-use 
data, the single -use data being processed in a conventional manner 
as they arrive at the receiver as a function of its processing 
capacity. 

20 [0050] Fig. 7 shows an example of a communication system 

according to the invention. This communication system corresponds, 
for example, to a system used in a broadcast context between a 
server (i.e.j_ transmitter) and a set of clients (i.e.j_ receivers) . 
The system is composed of a server 71 which communicates with n 

25 terminals 72 via a set of n communication channels 73. The server 
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performs the part of a transmitter as described above, sending 
single-use data and multiple-use data accompanied by their data 
descriptors. In a so-called distributed application, the same data 
are sent to the set of terminals 72. These terminals act as 
5 receivers as described above, locally storing each and every 

multiple-use data identified as such in the data flow transmitted 
through the channels 73 . Since each terminal is capable of 
receiving requests for data from a user via the access 74, the 
requests relating to multiple-use data stored locally are honored 
10 in that the corresponding data are delivered from the storage unit 
situated at the terminal in question. 

[0051] A communication system between a transmitter and a 
receiver capable of identifying and storing at the receiver end 
those data which can be used several times by an application has 

15 thus been described. Numerous modifications may indeed be applied 
to the embodiments described without departing from the scope of 
the invention. It may^ in particular^ be envisaged to use a user 
profile in conjunction with the data retrieval means situated at 
the receiver such that only certain multiple-use data are retained. 

20 Moreover, additional fields may be added to the data descriptors of 
the multiple-use data so as to characterize more precisely those 
data to which they are attached. In particular, descriptors as 
described according to the invention may advantageously be used in 
a standard dedicated to data description, such as the MPEG- 7 

25 standard. 
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[0052] As regards the constructional implementation of such a 
communication system, use will be made of signal processors both at 
the transmitter end and at the receiver end, said processors 
carrying out the various operations described above on the digital 
data flows by carrying out instructions stored in a memory. 
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ABSTRACT ^ OF THE DISCLOSURE 

The invention relates to ln a communication system between 
a transmitter and a receiver, which the transmitter transmits 
5 digital data via a communication channel to the receiver. Such a 
communication system provides an identification of the data which 
are capable of a multiple-use at the level of the transmitter by 
means of data descriptors inserted in the data flow sent from the 
transmitter to the receiver. The data flow received at the receiver 

10 end is then analyzed so as to detect the presence of data 

descriptors indicating the presence of multiple-use data. Whenever 
such a descriptor is detected, it is locally stored at the level of 
the receiver together with the data to which it relates. The 
multiple-use data thus stored may then be used not only immediately 

15 after their reception at the receiver end, but also subsequently 
without the necessity of requesting them from the transmitter. 
Application; Data descriptor. 

Fig. 1 
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